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Overview 
• Fluorescence of yttrium monoiodide (YI) was generated by 
photodissociation of YI3 at 248 nm (KrF laser).  
 
• Resolution of spectra is ~ 0.06 nm over the 250 - 930 nm 
range. Calibration accuracy of line positions is within        
± 0.06 nm.   
 
• New electronic transitions were observed and vibrationally 
analyzed. 
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Motivation 
• Group IIIB transition metal monohalides are important for 
understanding the roles that d electrons play in chemical 
bonding since they (Sc, Y, …) have the simplest d shell 
configuration. 
 
• Ground state yttrium iodide (YI) correlates, in the 
separated atom limit, with Y (4d15s2) + I (5s25p5). 
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Previously Observed Transitions of YI 
References [1-8] 
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Experimental Arrangement 
λp = 248 nm 
 
YI3 cell 
1148 K 
1.9×1015 cm-3 
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Calibration 
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Panoramic View: 250 – 930 nm 
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Previously Reported Transitions 
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D1Π → X1Σ+ Transition Observed 
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Ω1 → B1Π Transition 
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Spectra in 14 000 cm-1 Region 
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Vibrational Constants: 14 000 cm-1 
Our results: 
 
 
 
 
For comparison: 
 
 
 
 
 
*assumed value in ref[4] 
 
 
Region 
(cm-1) 
ΔTe 
(cm-1) 
ωe' 
(cm-1) 
ωe''  
(cm-1) 
ωe'χe'  
(cm-1) 
ωe''χe'' 
(cm-1) 
14 000 13620.5 ± 1.6 295.8 ± 1.0  291.1 ± 0.9  0.531 ± 0.044  0.526 ± 0.042  
State Te (cm
-1) ωe (cm
-1) ωeχe (cm
-1) Reference 
Ω1  24107.15 196.9 0.4* [4] 
B1Π 9917.254 192.128 0.399 [3] 
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Spectra in 21 600 cm-1 Region 
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Spectra in 21 200 cm-1 Region 
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Vibrational Constants: 21 200 cm-1 
• Transitions are assumed to originate from a previously unobserved 
electronic state but terminate on a reported singlet state. 
 
• The minimum RMS uncertainty is achieved with the Ω1 state [3]: 
 
 
*assumed value in ref[4] 
• Simulated constants obtained for the upper state: 
      
 
 
Region 
(cm-1) 
ΔTe 
(cm-1) 
ωe' 
(cm-1) 
ωe'χe'  
(cm-1) 
21 200 21309.2 203.5 0.40 
State Te (cm
-1) ωe (cm
-1) ωeχe (cm
-1) Reference 
Ω1  24107.15 196.9 0.4* [4] 
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Spectra in 17 800 cm-1 
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Spectra in 16 800 cm-1 Region 
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Vibrational Constants Summary 
Simulated molecular constants for YI (in cm-1) 
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CONCLUSIONS 
• Spectra of the YI molecule from 250 nm to 930 nm have 
been recorded by photodissociating YI3 at 248 nm. 
 
• Previously unobserved vibrational bands near 21 600 cm-1, 
21 200 cm-1, 17 800 cm-1, 16 800 cm-1, and 14 000 cm-1 
have been analyzed. 
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